COMMUNICATIONS NETWORK SYSTEM USING GATEWAY 



BACKGROUND OF THE INVENTION: 

[0001] a) Field of the invention 

[0002] The present invention relates to a data 

communications network system in which a communications 
signal having a data identification information is 
transmitted and received by a plurality of data transmission 
and reception units which belong to different local area 
networks (LANs ) . 

[0003] b) Description of the related art 
[0004] It is well known that a plurality of units 

(so-called, nodes) are connected to computer communications 
network and multiplexing of communications of data are 
carried out between the units. Such a computer 
communications network as described above is intervened 
between pieces of electronic equipments mounted in an 
automotive vehicle. 

[0005] For example, a vehicular velocity control unit to 
adaptively control a vehicular velocity, a car navigation 
unit to inform a vehicular occupant of a vehicular 
information, an audio unit , and so forth are interconnected 
via a communications line. A specific ID (Identification) 
code is assigned to the communications signal transmitted 
from each unit on the communications line. 
[0006] When the communications signal is applied to a 
broadcast communication system adopted LAN (Local Area 
Network) such as a CAN (Controller Area Network), an ID 
filter is provided in each data reception unit on a 
presumption that no doubled ID codes is present so that 
only the data having the required ID code is selectively 
received . 

[ 0007 ] The ID code of the transmission data to be retrieved 



in the corresponding unit(s) is previously set and, if the 
ID code of the transmitted data on the communications line 
is the same as the ID code present in the corresponding 
unit , the transmitted data is retrieved into the unit . 
5 [0008] In the above -described computer communications 
network, a data on a road gradient value calculated by the 
car navigation unit is, for example, transmitted to the 
vehicular velocity unit in which a down-shift control for 
a gear ratio of an automatic transmission is carried out 
10 on the basis of the transmitted road gradient value data, 
^" [0009] Various kinds of transmission data are transmitted 

¥t from the unit connected to the communications line with 

2 the individual ID codes attached thereto, 

h [0010] To transmit only the road gradient value data to 

J 15 the vehicular velocity control unit without failure, a 

gateway (module) is interposed in communications line 
i between the vehicular velocity control unit and another 

* communications unit. The gateway (module) is used to 

I interconnect different systems or different networks . The 

20 gateway module , in the above -described example, transmits 
only the road gradient value data from among the data to 
be transmitted from the network including the navigation 
unit to the other network including the vehicular velocity 
control unit. 
25 SUMMARY OF THE INVENTION: 

[0011] However, even if a transmission/reception 

function of each unit is normal, a trouble such as a 
short-circuiting occurs in a circuitry to supply the 
transmission data on the communications line so that an 
30 erroneous ID code which is different from a normal ID code 
that the transmission data naturally has is often attached 
onto the transmission data and is transmitted onto the 
communications line . 



[ 0012] At this time , the unusual ID code may be considered 
to be the same as the ID code attached to the road gradient 
value data. If such a trouble as described above occurs 
in an audio unit , the audio data having accidentally the 
5 same ID code as the road gradient value data passes through 
the gateway module so as to be transmitted to the vehicular 
velocity control unit. 

[0013] This audio data has the same ID code as the road 
gradient value data so as to be retrieved into the vehicular 
10 velocity control unit. Accordingly, an erroneous 
operation in the vehicular velocity control unit may occur 
since the retrieved data is not the road gradient value 
data that the vehicular velocity control unit should 
receive . 

15 [0014] It is, hence, an object of the present invention 
to provide a communications network system which is capable 
of continuously performing normal communications between 
the data transmission unit and the data reception unit even 
if the ID code of the communications signal is changed due 

20 to the trouble described above. 

[0015] The above -described object can be achieved by 
providing a communications network system, comprising: a 
communications line; a data transmission unit that 
transmits a data having a specific ID code at a 

25 predetermined communications period to the communications 
line; a data reception unit that receives the data 
transmitted from the data transmission unit on the 
communications line; a determining unit that determines 
whether a communications period of the transmitted data 

30 on the communications line having the ID code which is equal 
to the specific ID code which is set as a communications 
acceptance ID code is coincident with the predetermined 
communications period ; and a communications acceptance unit 
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that accepts a communication of the data from the data 
transmission unit to the data reception unit only if the 
data provides the ID code which is equal to the specific 
ID code and provides the communications period which is 
5 coincident with the predetermined communications period 
determined by the determining unit. 

[0016] The above- described object can also be achieved 
by providing A method applicable to a communications network 
system, the communications network system comprising: a 
10 communications line; a data transmission unit that 
p transmits a data having a specific ID code at a 

2f predetermined communications period to the communications 

yj line; and a data reception unit that receives the data 

•J; transmitted from the data transmission unit on the 

■M 15 communications line, the method comprising: determining 

whether a communications period of the transmitted data 
P on the communications line having the ID code which is equal 

■\ to the specific ID code which is set as a communications 

31 acceptance ID code is coincident with the predetermined 

*? 20 communications period; and accepting a communication of 

the data from the data transmission unit to the data reception 
unit via the communications line only if the data provides 
the ID code which is equal to the specific ID code and provides 
the communications period which is coincident with the 
25 predetermined communications period determined at the 
determining step. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

[0017] Fig. 1A is a block diagram of a communications 
network system representing a first preferred embodiment 
30 of the communications network system according to the 
present invention is applicable. 

[ 0018 ] Fig . IB is an overall view of an automotive vehicle 
to which the first preferred embodiment of the 
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communications network shown in Fig. 1A is applicable. 
[0019] Fig, 1C is an internal functional block diagram 
of an example of a gateway shown in Fig. 1A. 
[0020] Fig. 2 is an explanatory view of a communications 
5 format used for transmission data from each unit connected 
to a communications line shown in Fig. 1A. 
[0021] Figs. 3A, 3B, 3C , and 3D are timing charts for 
explaining an operation of the gateway shown in Fig. 1A 
when a data transmission is normally carried out. 
10 [0022] Figs. 4A, 4B , 4C, and 4D are timing charts for 
explaining the operation of the gateway shown in Fig. 1A 
when a data transmission is erroneously carried out due 
to a trouble and the erroneous data transmission is 
recovered. 

15 [0023] Fig. 5 is a circuit block diagram representing 
a modification of the first preferred embodiment of the 
communications network according to the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS : 
[0024] Reference will hereinafter be made to the drawings 

20 in order to facilitate a better understanding of the present 
invention. 

[0025] (First Embodiment) 

[0026] Fig. 1A shows a first preferred embodiment of a 
communications network system according to the present 
25 invention applicable to an automotive vehicle. 

[0027] Fig. IB shows the automotive vehicle to which the 
communications network system shown in Fig. 1A is 
applicable , 

[ 0028 ] Fig . 1C shows an internal functional block diagram 
30 of a gateway (module) shown in Fig. 1A. 

[0029] In Fig. 1A, a control system network A for a 
vehicular run is connected to a vehicular information system 
network B via a single communications line (cable) 70. 
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[0030] In the control system network A, an automatic 
transmission control unit 10 to control over an automatic 
transmission 11 and a vehicular velocity control unit 20 
to control a vehicular velocity of the vehicle 100 are 
5 connected to the communications line 70 via their own 
built-in Network Interface Card (or module) (NIC). 
[0031] The vehicular velocity control unit 20 controls 
a driving force actuator 22 such as an engine throttle valve 
actuator and a brake actuator 23 of a vehicular brake system 
10 on the basis of an input signal from a laser radar 21. 
g [0032] The vehicular velocity control unit 20 is 

5^ exemplified by a United States Patent No. 5,959,572 issued 

y on September 28, 1999, the disclosure of which is herein 

!j[ incorporated by reference, 

s p 15 [0033] On the other hand, in the information system 

network B, a (car) navigation unit 30 to help a guidance 
O of the vehicle 1000 shown in Fig. IB to a destination that 

jj: a vehicular driver is desired to reach, an audio unit 40, 

fll and a display unit 80 are connected to the communications 

[0034] First, the units constituting the information 
system network B will be described with reference to Figs . 
1A and IB. 

[0035] A present position detecting device 31 and a map 
25 stored CD-ROM { Compact Disc Read Only Memory) are connected 
to the navigation unit 30 , The present position detecting 
device 31 includes a GPS (Global Positioning System) , a 
gyroscope, and/ or a vehicular velocity sensor. The present 
position detecting device 31 detects the present position 
30 of the vehicle 100, The navigation unit 30 (navigation 
system) is exemplified by a United States Patent No. 
6,141,014 issued on October 31, 2000, the disclosure of 
which is herein incorporated by reference. 



[0036] The (car) navigation unit 30 extracts a road map 
data of a place surrounding the vehicle 100 in which the 
vehicle 100 is running from the CD-ROM 32 (or DVD-ROM) and 
transmits the extracted road map data and the present 
position of the vehicle 100 to the display unit 80 to display 
the road map and the present position through a display 
82 of the display unit 80. 

[0037] In addition, the navigation unit 30 calculates 
" whether the present position of the vehicle 100 is on 
a traffic intersection " and " a road gradient of the present 
position is approximately equal to a predetermined road 
gradient value, respectively, on the basis of the detected 
present position and the road map data of the road map stored 
CD-ROM 32. A former calculation result is transmitted to 
the automatic transmission control unit 10 via the 
communications line 70 and a latter calculation result is 
transmitted to the vehicular velocity control unit 20. 
[0038] A CD (Compact Disc) player 42 and a radio 43 are 
connected to the audio unit 40. A selective switch 81 
connected to the display unit 80 is operated to select these 
pieces of equipment 42 and 43. 

[0039] When the selective switch 81 selects one of the 
pieces of equipment 42 or 43, its selection information 
is transmitted to the audio unit 40 via the communications 
line 70 so that a selected music source, for example, a 
music sound from the CD player 42 is outputted through a 
speaker 44 . The selective switch 81 and the display 82 ( such 
as a LCD (Liquid Crystal Display) ) are connected to the 
display unit 80. The selective switch 81 performs the music 
source of the audio unit 40 and performs a selection of 
various kinds of operations on the navigation unit 30 . 
[0040] For example, the selective switch 81 is operated 
to set the destination through the navigation unit 30 and 
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is operated to set a scale reduction/ expansion of a display 
region of the road map. These operation information are 
transmitted via the communications line 70 to the navigation 
unit 30 performs a predetermined process on the basis of 
5 the received operation information and transmits the 
present position information and the display region 
information on the operation information to the display 
unit 80 via the communications line 70. The display unit 
80, upon receipt of these pieces of information, displays 
10 the present position and display region through the display 
82. 

[0041] Next, the units constituting the control system 
network A will be described with reference to Figs. 1A and 
IB. 

15 [0042] The automatic transmission control unit 10 

controls a hydraulic of the automatic transmission 11 in 
a well-known method on the basis of the input information 
from an engine and vehicular velocity sensor to adjust a 
speed reduction ratio of the vehicle. In addition, the 

20 automatic transmission control unit 10 performs a gear down 
shift control by controlling the hydraulic in the automatic 
transmission (A/T) unit 11 in the well known method when, 
for example, the present position is near to the traffic 
intersection on the basis of the data of " whether the present 

2 5 position is on the intersection " (intersection data) 
described above transmitted from the navigation unit 30. 
[0043] The vehicular velocity control unit 20 controls 
the drive of the engine throttle valve through the driving 
force actuator 22 . The brake actuator 23 controls the brake 

30 pressure to regulate a driving force exerted by the vehicle 
100 or a braking force applied to the vehicle 100. 
[0044] For example, upon a detection of an obstacle such 
as a preceding vehicle which is running ahead of the vehicle 
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at the same traffic lane by means of the laser radar 21 
connected to the vehicular velocity control unit 20, either 
the drive of the engine throttle valve or the brake pressure 
control is carried out to maintain a constant interval to 
5 the preceding vehicle or obstacle so that the vehicle 100 
can follow the preceding vehicle. In addition, the 
vehicular velocity control unit 20 controls the driving 
force actuator 22 so that the engine output becomes larger 
when determining that the road gradient value data is equal 
10 to or larger than the predetermined road gradient value 
on the basis of the road gradient value to be transmitted 
^ from the navigation unit 30. 

jjVj [0045] Next, a gateway (module) 50 Intervened on the 

HN communications line 70 between the control system network 

jg 15 A and the information system network B will be described 

^ below with reference to Figs. 1A through 1C. 

O [0046] The gateway 50 intervened on the communications 

?7 line 70 between the control system network A and the 

fjt information system network B to adjust or convert 

H 20 communications protocols effected between the control 

system network A and the information system network B and 
to logically connect both networks A and B. 
[0047] Consequently, data transfer between the control 
and information system networks A and B becomes possible, 
25 those having mutually different communications protocols . 
[0048 ] In addition , a transmission data to be transmitted 
from each unit has a specific ID (Identification) code to 
the data. The gateway 50 provides a function to accept 
(allow) an access of only the transmission data having the 
30 specific ID code from the information system network B to 
the control system network A and vice versa. 
[0049] A previously proposed communications network 
system has the gateway such as to determine an acceptance 
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or inhibit of a passage for the ID code assigned to the 
transmission data. However, in the first embodiment, the 
gateway 50 is provided with a memory 502 in which the ID 
codes allowing the passage of the transmission data and 
5 their communication periods of the transmission data having 
the ID codes allowing the passage thereof and carries out 
the passage enable and disable of the transmission data 
on the basis of the ID code and communications period of 
the transmitted data. 
10 [0050] The more detailed explanation of gateway 50 will 
g3 be described later. 

i; S [0051] Suppose that gateway 50 shown in Figs. 1A and 1C 

id is so constructed that only an intersection data and a road 

jr gradient value data transmitted from the navigation unit 

i 15 30 is enabled (accepted) to be transmitted to the control 

; ^ system network A, in the explanations thereof to be described 

O below. 

:^ [0052] Fig. 2 shows an example of communications format 

of the transmitted data to be transmitted from each unit 
20 shown in Fig. 1A. 

[0053] In Fig. 2, SOF (Start Of Frame) indicates a start 
of a message. When SOF is received, each unit connected 
to the communications line 70 starts a reception of this 
SOF. The subsequent AF (Arbitration Field) indicates the 
25 ID code and a frame pattern. The frame pattern includes 
four patterns; 1) a data frame representing that this is 
a message for the data to be transmitted; 2) a remote frame 
representing that this is a message requesting the data 
transmission; 3 ) an error frame representing that each unit 
30 automatically transmits when the error is formed; and 3) 
an overload frame representing that each unit automatically 
transmits when a reception preparation is still not ended. 
A CF (Control Field) represents a data length code (DLC) 
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of a byte length of the data. A DF (Data Field) represents 
an error if the message of the data transmission, A CRC 
(Cyclic Redundancy Check) (CRC field) used to check to see 
whether the error is present in the transmitted message 
5 and for an error correction. An ACK (Acknowledge Field) 
indicates whether a normal transmission confirmation has 
been carried out. 

[0054] An EOF (End Of Field) indicates an end of the 
message. 

10 [0055] An IFS (Inter-Frame Space) indicates an end of 
m each frame. 

h 0 [0056] In addition, the transmission data transmitted 

fy from each unit to the communications line 70 is transmitted 

jH at a prescribed communications period for each transmission 

£ 15 data. 

t|s= [ 0057 ] In the first embodiment , the communications period 

O of the intersection data transmitted from navigation unit 

^ 30 is set to 500 (milliseconds) and that of the road gradient 

m data is set to 100 (milliseconds). In addition, the 

^ 20 operation data of the selection switch 81 transmitted from 

display unit 80, for example, the communications period 
of the destination setting data is set to 50 (milliseconds) . 
[0058] In addition, the kinds of transmission data 
transmitted in the first embodiment and these ID codes 
25 (initial set) are as follows: 1) Intersection data: The 
intersection data is transmitted from navigation unit 30 
to automatic transmission control unit 10. The ID code is 
0001. Hereinafter, this is called ID0001; 2) Road gradient 
value data: The road gradient data is transmitted from 
30 navigation unit 30 to vehicular velocity control unit 20. 
The ID code is 0010; 3) Destination setting data: The 
destination setting data is transmitted from display unit 
80 to navigation unit 30. The ID code is 0011; 4) Scale 
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reduction set data: The scale reduction set data is 
transmitted from display unit 80 to navigation unit 30 . 
The ID code is 0100 ; 5 ) Selection data; When the music source 
is selected, the selection data is transmitted from display 
unit 80 to audio unit 40. The ID code is 0101. 
[0059] If the short-circuiting occurs in an output 
circuit of each unit, the ID code of the transmission data 
would often be changed. The destination setting data 
transmitted from display unit 80 to navigation unit 30 is 
ID0011. Suppose that this ID code is changed to ID0001. 
[0060] At this time, in a case where the gateway 50 
described above determines the communications enabling and 
disabling of only the ID code used in the previously proposed 
communications network, the gateway 50 would be recognize 
that the destination setting data having the ID code of 
0001 (ID 0001) transmitted from display unit 80 is the 
intersection data transmitted from navigation unit 30 to 
the automatic transmission control unit 10 so that the 
communication to the control system network A would be 
enabled . 

[0061] Since the automatic transmission control unit 10 
of the control system network A recognizes whether the 
transmission data on the communications line 70 is destined 
to the unit 10 itself only from the ID code, the automatic 
transmission control unit 10 retrieves the destination 
setting data from the communications line 70 upon 
recognition that the destination setting data is the 
intersection data and calculates a manipulation variable 
of the automatic transmission 11 in accordance with the 
destination setting data. 

[ 0062 ] However , since the destination setting datahaving 
the ID code of 0001 is different from the intersection data 
having the ID code of 0001, the automatic transmission 
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control unit 10 would erroneously be operated, 
[0063] Next, an operation of the gateway 50 in the first 
preferred embodiment will be described below with reference 
to Figs. 1A and 1C. 

[ 0064 ] The gateway 50 includes : the memory 502 previously 
storing the ID codes on the intersection data to accept 
the communication via the communications line 70 and road 
gradient value data to accept the same and their 
communications periods in pairs as: (ID (code), 
communication periods in milliseconds) = (ID0001, 500 

(milliseconds)), (ID0010, 100 (milliseconds )) , . 

[0065] Then, comparing the ID code of the actually 
transmitted data on the communications line 70 and its 
communications period within those of the stored in a pair 
form in the memory 502 by means of a determining section 
501 to determine whether both of .them are equal to each 
other , respectively . 

[ 0066 ] When both of ID and communications period are equal 
to the stored ID and communications period, respectively, 
only the transmitted data, namely, the intersection data 
and road gradient value data are accepted to be transmitted 
to the control system network A. 

[0067] It is noted that in a case where although the ID 
code of the transmitted data is equal to the stored ID code, 
the detected communications period is different from the 
stored communications period, the gateway 50 determines 
that there is a trouble in any one of the units in the 
information system network B and the transmitted data is 
disabled (inhibited) to communicate with the unit in the 
control system network B. In the latter case, an ID code 
replacing (changing) process as will be described later 
is carried out, 

[0068] Figs. 3A, 3B , 3C, 3D, 4A, 4B, 4C, and 4D show timing 
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charts for explaining two operations of a communication 
procedure carried out in the gateway 50 when receiving two 
kinds of the transmission data having ID0001, viz., the 
intersection data and the destination set data having the 
5 ID 0001 which is different from the ID code that the 
destination set data naturally has . 

[ 0069 ] Figs . 3A and 4A show the intersection data ( ID000 1 ) 
transmitted from navigation unit 30. 

[0070] Figs. 3B and 4B show the destination set data 
10 (ID0011). 

[0071] Figs. 3C and 4C show data detected by the gateway 
50 having ID0001. 

[ 0072 ] Figs . 3D and 4D show the intersection data received 
by the automatic transmission control unit 10. 

15 [0073] It is noted that, in Figs. 3A through 4D, each 
transmission data is expressed in a pulse train signal form 
and a magnitude of an amplitude of each pulse train signal 
serves to express a difference in ID code. 
[0074] It is also noted that Figs. 3A through 3D shows 

20 cases where the transmission data are normally transmitted . 
[0075] As shown in Fig. 3A, the intersection data 201 
and 202 transmitted from navigation unit 30 are usually 
provided with ID0001 and with communications period of 500 
(milliseconds) . On the other hand, the destination set data 

25 301 through 311 transmitted from display unit 80 is provided 
with ID0011 and with the communications period of 50 
(milliseconds), as shown in Fig. 3B. 

[0076] The determining section in the gateway 50, after 
the transmitted data pulses 201 and 202 having the ID0001 
30 are detected, compares the corresponding communication 
period a with the stored communications period of 500 
(milliseconds) . 

[0077] If they are equal to each other, gateway 50 
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determines that each unit in the information system network 
B is, at the present time, normally operated and accepts 
the transmitted data of ID0001 to be transmitted on the 
communications line 70 in the control system network A as 
5 the (true) intersection data. After the communications 
acceptance is carried out in the gateway 50, a monitoring 
of whether data of ID0001 has the communications period 
of 500 (milliseconds) is continued with time. Since the 
transmitted data pulses 201 and 202 which are accepted by 
10 gateway 50 have ID0001, the automatic transmission control 
unit 10 retrieves this data pulses from the communications 
line 70 after the pass of the gateway 50. 
jVj [0078] The automatic transmission control unit 10 

;f* performs a predetermined control operation on the basis 

,B 15 of this data. On the other hand, since the destination set 

^ data pulses 301 through 311 from display unit 80 are provided 

Q with ID0011 that this data naturally has and the 

J communication period thereof is determined to be 

|31 predetermined 50 milliseconds, this data pulses are not 

hf 20 determined not to pass (does not accept) by gateway 50 as 

the data of ID0001. 

[0079] Figs. 4A through 4D show a case where a trouble 
in an output circuit of display unit 80 occurs and ID on 
the destination set data is changed from ID0011 to ID0001. 

25 The destination set datapulses 401 through 411 having ID0001 
are transmitted serially from display unit 80, Figs. 4A 
through 4D show that the destination set data pulses 401 
through 411 are erroneously provided with ID0001 which have 
the same magnitude of amplitude of the pulses equal to 

30 intersection data (ID0001) having the same ID code. The 
destination set data pulses 401 through 411 have ID0001. 
Hence, in the gateway 50, upon the determination of a first 
pulse of the intersection data 201 (or destination set data 
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401) , the subsequent destination set data pulses 402, 403, 

are detected. In this case, since an interval of time 

& between the intersection data 201 and destination set 
data 402 is 50 (milliseconds } , the interval of time is shorter 
than the communications period (500 milliseconds) stored 
in a memory location at which the data communications period 
of the transmitted data having ID0001 is stored. Hence, 
the determining section 501 of gateway 50 determines that 
both periods are unequal to (or incoincident with) each 
other and that the trouble in any one of the units in the 
information series network B. Then, a communications 
control section 503 of gateway 50 inhibits a passage of 
the transmission data having ID0001 of the transmitted data 
pulses 201 and 401 and its subsequent data pulses having 
ID0001. If the trouble is determined to occur, the gateway 
50 (communication control section 503) transmits a 
promotion signal 500 (denoted by each broken line in Figs. 
4A and 4C) to the units from which the data having ID0001 
is transmitted serially to request ID code change to a new 
ID code on the communications line 70. 

[0080] Although the transmission data having ID0001 is 
transmitted from display unit 80, this ID0001 is outputted 
due to the trouble in the output circuit of display unit 
80 but display unit 80 itself does not recognize that the 
data having ID0001 is being transmitted. 
[0081] That is to say, display unit 80 recognizes that 
data having ID0011 is being transmitted, Therefore, signal 
500 transmitted from gateway 50 on communications line 
70 is retrieved by navigation unit 30 which recognizes that 
navigation unit 30 itself is transmitting the data having 
ID0001. Then, navigation unit 30 receiving signal 500 
changes the ID code on the intersection data from ID0001 
to ID0110 and transmits a change signal 501 to gateway 50 
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via communications line 70 to indicate gateway 50 to change 
the communications enabling (accepting) ID0001 to ID0110. 
[0082] Thereafter, navigation unit 30 transmits 

intersection data pulses 601 through 603 to which the new 
5 ID code of ID0110 is added. It is noted that the new ID0110 
is previously stored within navigation unit 30 as a spare 
ID code . 

[0083] When gateway 50 receives signal 501 from 

navigation unit 30, gateway 50 (communications control 

10 section 503) is operated to change the communications 
enabling (accepting) ID0001 to the new ID0110 and transmits 
a signal 502 to indicate (or instruct) the recognizing ID 
when retrieving the intersection data to be changed from 
ID0001 to ID0110 to automatic transmission control unit 

15 10. 

[0084] After the change of communications accepting ID 
to ID0110, gateway 50 detects the transmission data pulses 
601 , 602 , and 603 having ID0110 transmitted from navigation 
unit 30 as shown in Fig. 4C. 

20 [0085] It is noted that gateway 50 stores communications 
accepting ID0001 and communications period of 500 
milliseconds in the pair form (specifically, in the same 
address) in memory 502 and, when the set change procedure 
described above occurs, ID field is only rewritten from 

25 ID0001 to ID0110. In addition, the automatic transmission 
control unit upon receipt of the signal 502 changes the 
recognized ID to retrieve the transmitted datahaving ID0110 
on the communications line 70 as intersection data. 
[0086] Upon the above-described series Oof ID change 

30 procedures , navigation unit 30 transmits intersection data 
pulses 601 and 602 having ID0110 on the communications line 
70 at communications period of 500 milliseconds. 
[0087] Since, after ID code change, gateway 50 accepts 
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the access of the transmitted data having ID0110 and 
communications period of 500 milliseconds to the control 
system network A, the intersection data pulses 601 and 602 
are enabled to pass gateway 50 to the control system network 
5 A, Since automatic transmission control unit 10 changes 
ID code to retrieve the transmitted data having ID0110 as 
the intersection data, automatic transmission control unit 
10 retrieves the intersection data pulses 601, 602, and 
603 on communications line 70, 
10 [0088] Furthermore, since after the above -described ID 

q change procedure, the destination set data pulses 412 

through 422 having ID0001 from display unit 80 shown in 

y Fig. 4B are not accepted by gateway 50, these data pulses 

J are not transmitted from information system network B to 

JJ 15 control system network A. 

y 1 0089 ] In the first embodiment described above , in a case 

D where the ID code ID0001 which can be accepted by gateway 

J 50 is designated in the data format of the transmission 

III data other than intersection data and is transmitted on 

2 20 communications line 70, the ID code of intersection data 

is changed from ID0001 to ID0110 by navigation unit 30 and 
the ID code which is the access accepting ID code and which 
is recognized as the receipt of the intersection data by 
automatic transmission control unit 10 has changed from 
25 ID0001 to ID0110. 

[0090] Therefore , even if two separate transmission data 
having the same ID code (natural transmission data and 
unusual transmission data) are transmitted on 
communications line 70 , gateway 50 can prevent the incoming 
30 of unusual transmission data from being passed to control 
system network A and the natural transmission data related 
to the vehicular run can reliably be transmitted to the 
control system network. Consequently, vehicle 100 can 
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continue a normal running state. 

[0091] It is noted that, in the first embodiment, the 
information that some output trouble occurs in any one of 
the units belonging to the information system network B 
5 may be transmitted from gateway 50 to display unit 80 and 
display unit 80 may display the above -described trouble 
information through display 81. 

[0092] This display permits a vehicular occupant to 
recognize that the trouble occurs in any unit in the 
10 information system. 
13 [0093] It is noted that each unit 10, 20, 30, 40, and 

'J? 80 is provided with network interface card (module) NIC 

hj to communicate with any other unit via communications line 

J 70 and terminators are attached to respective ends of 

s p 15 communications line 70 and the network topology may be a 

^ star type or any other type other than a bus type. 

0 [0094] Fig. 5 shows a modification of the first embodiment 
^ described above. 

01 [0095] In this modification, communication protocols 
r? 20 in both of a first information system network Bl and a second 

information system network B2 are different. Another 
gateway 60 is intervened on communications line 70 between 
the information system networks Bl and B2 to adjust the 
communications protocol. 

25 [0096] For example, the units (nodes) to perform 

calculations and communications in accordance with standard 
communications protocol are connected to communications 
line 70 in the case of the second information system network 
B2 . The audio unit 40 and display unit 80 of the information 

30 system network Bl perform calculations and communications 
in accordance with any communications protocol which is 
different from the standard communications protocol, for 
example , a manufacturer 1 s own communications protocol . 
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[0097] As described above, although the information 
system network B is constituted by a plurality of networks 
Bl and B2 whose communications protocols are different, 
the same advantages can be achieved by providing the same 
5 functions as described in the first embodiment for both 
gateways 50 and 60. 
[0098] (Second Embodiment) 

[0099] In the first embodiment, gateway 50 monitors 
whether the transmission data having ID0001 is provided 

10 with communications period of 500 milliseconds. 

[0100] On the other hand, in the second embodiment, the 
monitoring function is provided in navigation unit 30, 
[0101] It is noted that since the circuit block diagram 
of the communications network in the second embodiment is 

15 the same as Fig, 1A except the circuit contents of gateway 
50 in the first embodiment, the detailed explanation of 
the second embodiment will be made with reference to Fig. 
1A. 

[0102] Navigation unit 30 transmits intersection data 
20 having ID0001 and road gradient data having ID0010 to 
communications line 70 and has the function that always 
monitors the ID codes of the transmission data and their 
communications periods of the transmitted data on 
communication on specific ID codes ( ID0001 and ID0010 ) which 
25 are accepted in gateway 50. 

[0103] It is noted that, in navigation unit 30, the 
monitored ID codes and their communications periods are 
previously stored in the pair form as (ID, communications 
period) - (ID0001, 500 (milliseconds)), (ID0010, 100 
30 (milliseconds) ) . 

[0104] Navigation unit 30 compares the communications 
periods of the transmitted data having ID0001 and ID0010 
on communications line 70 with the stored communications 
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periods. If the detected communications period is 
different from those stored, navigation unit 30 determines 
that the trouble in any one of the units connected to 
communications line 70 including navigation unit 30 itself 
5 has failed and that the transmission data having different 
ID0001 and ID0010 from natural ID codes are being transmitted 
on communications line 70. 

[0105] Navigation unit 30 transmits the ID code change 
requesting the signal to communications line 70 to one of 
10 the units from which the transmission data having ID0001 
Q is transmitted on communication line 70. This signal 

.fr indicating ID code change request is retrieved by navigation 

Lg unit itself 30. 

£ [0106] Navigation unit 30 changes the ID code of 

,C 15 intersection data from ID0001 to the preliminarily prepared 

J* ID0110 and transmits the ID code change completion signal 

O indicating that the ID code of transmitted data has changed 

l\ from ID0001 to ID0110 to communications line 70. 

Ill [0107] Navigation unit 30, then, transmits intersection 

r? 20 data with ID code of ID0110 designated to ID code field 

(AF) after ID code change completion signal. 
[0108] It is noted that one of the units (nodes) which 
is transmitting data having ID0001 but not at communications 
period of 500 milliseconds does not recognize that the unit 
25 itself is transmitting the data having ID0001 in the same 
manner as display unit 80 described in the first embodiment 
but recognizes that the data having the ID code is allocated 
to the unit itself is transmitted. Therefore, this unit 
does not retrieve the signal to promote the unit to change 
30 ID code from navigation unit 30. 

[0109] Gateway 50, in the second embodiment, receives 
the signal indicating the completion of ID code change from 
navigation unit 30. Gateway 50 changes from ID0001 stored 
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as the communications accepting ID to ID0110 on the basis 
of ID change completion signal. It is noted that, in the 
same way as the first preferred embodiment, no modification 
can be made on the communications period of 500 
5 (milliseconds) storing the communication enabling ID0001 
in pair. 

[0110] Automatic transmission unit 10 receiving this 
information is retrieved from communications line 70 as 
intersection data. It is noted that, as well as in the case 
10 of the second embodiment, the information that the trouble 
occurs in any one of the units in the information system 
network B may be displayed. 

[0111] As described above, transmission data having 
ID0001 and ID0010 are monitored by means of navigation unit 

15 30 constituting information system network B. Hence , the 
same advantage as the first preferred embodiment can be 
achieved. A normal vehicular run can be continued. 
[0112] It is noted that although the vehicle is 

exemplified, the present invention is not limited to the 

20 vehicle but is applied to various communications network 
system. 

[0113] It is also noted that a data transmission unit 
defined in the following claims corresponds to the 
navigation unit 30 and display unit 81, a data reception 

25 unit defined therein corresponds to either or both of 
automatic transmission control unit 10 and the vehicular 
velocity control unit 20 , a communications acceptance unit 
and a determining unit defined therein correspond to gateway 
50 {50 or 60) in the first embodiment and to navigation 

30 unit 30 in the second embodiment, and a communications 
control unit defined therein corresponds to gateway 50 in 
the first embodiment and to navigation unit 30 in the second 
embodiment . 
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[0114] It is also noted that although, in the explanation 
of the first embodiment with reference to Figs . 3A through 
4D, the ID codes and the communications periods which serve 
as the communication acceptance ID codes and communications 
periods thereof are stored in two pairs in memory 502 , these 
communications acceptance ID codes may previously stored 
up to N number with or without the corresponding acceptance 
communications periods for spare purposes . 
[0115] The entire contents of a Japanese Patent 

Application No . 2000-138197 (filed in Japan on May 11 , 2000) 
are herein incorporated by reference. Although the present 
invention has been described above by reference to certain 
embodiment, the present invention is not limited to the 
preferred embodiment described above. 

[0116] Modifications and variations of the embodiments 
described above will occur to those skilled in the art in 
the light of the above teachings. 

[0117 ] The scope of the invention is defined with reference 
to the following claims. 



